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(54) SOLID IMMERSION LENS AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a solid 
immersion lens, which can be fitted to a holden while 
holding a prescribed posture without being inclined to the 
holder and a manufacturing method by which the lenses 
are inexpensively mass-produced. 
SOLUTION: This solid immersion lens is semispherical 
and consists of a convex face 2, which is the light- 
incident side, and a plain face 7, which is the light- 
emitting side. The convex face 2 is constituted of an 
effective surface 4 with a semi-sphere 3a as a reference 
and a positioning surface 5 consisting of a curved 
surface, in which the sign of the curvature is inverted 
from that of the effective surface 4. This solid immersion 
lens is fitted while its posture is determined in a state 

where the positioning surface 5 is in contact with a recessed edge part of the holder. Further, 
the solid immersion lens is manufactured by press molding a fused glass material by using a 
metallic mold. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. , 

2 *♦** s hows the word which can not be translated, 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid immersion lens characterized by consisting the semi-sphere configuration or the 
super-semi-sphere configuration of having the convex which is the incidence side of light, and the 
abbreviation flat surface which is the outgoing radiation side of light of Men and the positioning side 
where nothing and said convex constitute an effective optical-path part. 

[Claim 2] Said convex is a solid immersion lens according to claim 1 characterized by consisting of the 
2nd convex section used as the effective optical path for forming a condensing spot in the place slightly 
distant from the 1st convex section and said abbreviation flat surface used as the effective optical path 
for forming a condensing spot in the core of said abbreviation flat surface. 
[Claim 3] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid immersion lens used for a high-resolution 

microscope or high density optical memory (record/read), and its manufacture approach. 

[0002] 

[Description of the Prior Art] In recent years, in the field of the optical memory which records / reads 
and carries out information optically, in order to raise the recording density of the disk which is a record 
medium, the following two approaches are proposed. 

(1) Shorten wavelength of the light used for record/read. 

(2) Enlarge numerical aperture NA of the objective lens as which light is completed to a disk. 
[0003] Among these, in order to shorten the wavelength of light itself by the approach of (1), it is 
necessary to develop semiconductor laser with more short wavelength etc. However, it is not easy in the 
present condition to develop such semiconductor laser. 

[0004] Then, its attention is paid to the approach of (2) and it is Solid. Immersion Irradiating the light 
record / for read to a disk using Lens (solid immersion lens) is proposed variously. This is Liquid. 
Immersion It is based on the principle of Microscope (resolution enhancement of the microscope by the 
immersion method). That is, the light also applies the principle of the microscope under which the 
resolution of lOOnm or less is obtained. As precedence patent reference, a USP No. 5,004,307 
specification and JP,8-3 1 5404, A can be mentioned. 

[0005] Conventionally, as a solid immersion lens, the solid immersion lens 41 of the semi-sphere 
configuration shown in drawing 14 and the solid immersion lens 42 of the super-semi-sphere 
configuration where it left the capital to below the semi-sphere shown in drawing 15 were manufactured 
experimentally. In drawing 14 and drawing 15 , an object (condensing) lens usual in 43 and 44 are 
record media (disk). 

[0006] If it is in the solid immersion lens 41 of a semi-sphere configuration, a light beam LB carries out 
incidence at right angles to convex 41a, and it is completed in the core of flat-surface 41b. n When the 
refractive index of a solid immersion lens 41 is set to n, it means setting wavelength to 1/n in a lens 41, 
and doubling the numerical aperture NA of a condenser lens 43 as a result. The spot size of a light beam 
LB is reduced to 1/n, and resolution increases n times. That is, at 0.5, for the refractive index n of a solid 
immersion lens 41, when the wavelength lambda of a light beam LB is 780nm, a degree type (1) asks for 
spot size S, and the numerical aperture NA of a condenser lens 43 is S=lambda/(2nsintheta) in 1.8. - (1) 

It is set to 430nm. 

[0007] Moreover, if it is in the solid immersion lens 42 of a super-semi-sphere configuration, an 
effective optical path is larger than a radius. In this case, it asks by the degree type (2) and the spot size 
S of a light beam LB is S=lambda/(2n2sintheta). - (2) 
It is set to 240nm. 

[0008] Thus, the condensing spot below the wavelength of the light to be used can be obtained by using 
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solid immersion lenses 41 and 42. In order to use this approach, it must be made small enough so that 
the spacing (air gap) b of a record medium 44 and solid immersion lenses 41 and 42 may hold about 
lOOnm or less. In order to hold and control this air gap, applying the technique of a magnetic hard disk 
and carrying a solid immersion lens to a surfacing slider is proposed. As precedence patent reference, 
JP,5-189796,A and a 8-221790 official report can be mentioned, and the technique given in JP,8- 
212579,A is proposed except the surfacing slider. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, the following three technical problems which 
must be solved exist in utilization of the high density memory using a solid immersion lens. 
[0010] (1) Since the fixed reference to a holder 47 did not exist in convex 41a as the solid immersion 
lenses 41 and 42 of the semi-sphere configuration of the lens maintenance device former and a super- 
semi-sphere configuration are shown in drawing 16 , inclination (include angle theta) prevention of flat- 
surface 41b to the datum level 49 of a holder 47 was difficult. Moreover, when it inclined and flat- 
surface 41b was made into criteria, a lens fixed part will project in the body (medium) side of a lens, and 
there was a trouble that a required air gap was not securable. 

[001 1] (2) In order to carry the loading solid immersion lens to a slider in a surfacing slider and to use it 
as a recording head of high density memory, a lens must become small [ with a diameter of 2mm or 
less ] for weight reduction of a head, and the air receiver side for surfacing must be established in a lens 
holder. In this case, in order to keep the posture of a solid immersion lens good [ precision ] to a record 
medium, inclination prevention with a lens flat surface and a holder is further needed. 
[0012] (3) Conventionally [ manufacturing-cost ], glass material was polished spherically, the ball lens 
was obtained, and the solid-state lens of a semi-sphere configuration and a super-semi-sphere 
configuration was further manufactured by cutting and polishing. However, now, a process is 
complicated, cost is attached highly, in the present condition, it stops at the experimental stage and 
commercial production is not carried out. <BR> [0013] Then, the purpose of this invention is to be able 
to hold and attach a predetermined posture [ be / no inclination ] to a holder, make an air gap with a 
body (medium) small enough moreover, and offer the solid immersion lens in which loading to a 
surfacing slider is possible. Furthermore, the purpose of this invention is to offer the manufacture 
approach which can mass-produce a solid immersion lens cheaply at an easy process. 
[0014] 

[The configuration, an operation, and effectiveness] of invention In order to attain the above purpose, 
the 1st solid immersion lens concerning this invention consists the semi-sphere configuration or the 
super-semi-sphere configuration of having the convex which is the incidence side of light, and the 
abbreviation flat surface which is the outgoing radiation side of light of the field and positioning side 
where nothing and a convex constitute an effective optical-path part. As for the curvature of the field 
which constitutes an effective optical-path part, in this 1st solid immersion lens, it is [ a positioning 
side ] desirable that it is the curved surface which a sign reverses. In addition to it, when radius of 
curvature is infinity (i.e., also when it is the cone configuration where the tangent of the radius in an 
effective optical-path part was extended), it contains. 

[0015] Moreover, the 2nd solid immersion lens concerning this invention prepared the flange which has 
a positioning side for the semi-sphere configuration or the super-semi-sphere configuration of having the 
convex which is the incidence side of light, and the abbreviation flat surface which is the outgoing 
radiation side of light, in addition to the effective optical-path parts of nothing and a convex. 
[0016] If it is in said 1st and 2nd solid immersion lenses, the positioning side formed in addition to the 
convex effective optical-path part serves as a fixed reference to a lens holder, and a solid immersion lens 
can be held with a sufficient posture (without inclining). And an air gap small enough can be secured, 
without a lens fixed part projecting in a body (medium) side. 

[0017] Moreover, even if it is the case where a lens becomes small, when the area of the abbreviation 
flat surface which is an outgoing radiation side by establishing said positioning side is expanded and a 
solid immersion lens is carried in a surfacing slider, the air receiver side at the time of surfacing will be 
expanded. The posture / location precision of a solid immersion lens [ as opposed to a body (medium) in 
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this and the prevention effectiveness of said inclination ] improve conjointly. 
[0018] Furthermore, in said 1st solid immersion lens, you may constitute from the 2nd convex section 
used as the effective optical path for forming a condensing spot in the place from which said convex was 
slightly separated from the 1st convex section and abbreviation flat surface used as the effective optical 
path for forming a condensing spot in the core of an abbreviation flat surface. Now, the solid immersion 
lens of two foci can be obtained. 

[0019] Furthermore, said 1st and 2nd solid immersion lenses are manufactured by carrying out press 
shaping of the softened glass material with both metal mold using the metal mold which has the concave 
surface which carried out abbreviation reversal of the convex configuration, and the metal mold which 
has the field which forms the abbreviation flat surface which is the outgoing radiation side of light. 
According to the press shaping approach using such metal mold, cutting and polishing can mass-produce 
a solid immersion lens cheaply in an easy unnecessary process. Moreover, if it is made to be dropped on 
the metal mold which has the concave surface which carried out abbreviation reversal of the 
configuration of the field which forms the abbreviation flat surface of metal mold for the fused glass 
material, or said convex, the weight of the glass material dropped is arranged and a solid immersion lens 
without dispersion can be obtained. 
[0020] 

[Embodiment of the Invention] Hereafter, each operation gestalt of the solid immersion lens concerning 
this invention and its manufacture approach is explained with reference to an accompanying drawing. 
[0021] (Refer to the 1st operation gestalt of a solid immersion lens, drawing 1 , drawing 2 , and drawing 
3 ) In drawing 1 , the numerical aperture NA of the solid immersion lens whose 1 is the 1st operation 
gestalt, and 43 is the convergence light by which about 0.6 condenser lens and 44 were condensed with 
the record medium, and LB1 was condensed with the condenser lens 43, and the aperture angle from the 
condensing spot CI is about 74 degrees. The air gap b of a solid immersion lens 1 and a record medium 
44 is set as about lOOnm. 

[0022] The solid immersion lens 1 consists of a convex 2 on the basis of semi-sphere 3a whose radius rl 
is 0.5mm, and a flat surface 7 which is an outgoing radiation side. The measuring area 4 which the 
convergence light LB1 penetrates is the 0.5mm spherical surface which is semi-sphere 3a, and the 
effective diameter a is about 0.6mm. Furthermore, the positioning side 5 which the sign of curvature 
reversed is established in the outside of measuring area 4. The diameter of a flat surface 7 is 2mm. 
[0023] Here, the positioning side 5 explains the semantics of what "the sign of curvature has reversed." 
This can also be put in another way as the direction of the center of curvature having reversed the 
positioning side 5 with the direction of the center of curvature of measuring area 4. That is, as shown in 
drawing 2 , the center of curvature CI of spherical-surface 3a which forms measuring area 4 exists in the 
core of a flat surface 7, and is located in a body side bordering on a convex 2. On the other hand, center- 
of-curvature C of the spherical surface 6 whose radius r2 which forms the positioning side 5 is 1mm 
exists in a light source side bordering on a convex 2. 

[0024] When the convergence light LB1 was irradiated at the record medium 44 using the optical system 
shown in drawing 1 containing said solid immersion lens 1 , the record spot with a diameter of 80nm was 
able to be obtained on the record medium 44. 

[0025] Loading to the surfacing slider of a solid immersion lens 1 is performed using the holder 51 
shown in drawing 3 . That is, a holder 5 1 has the crevice 52 and opening 53 which are a concentric 
circle, and a solid immersion lens 1 is set to a crevice 52 after measuring area 4 has projected from 
opening 53. At this time, as for a solid immersion lens 1, the positioning side 5 is positioned in contact 
with the annular edge 54 of a holder 51. In the solid immersion lens 1 which consists of a configuration 
mentioned above, contact Rhine (annular Rhine on the positioning side 5) of the lens 1 to the annular 
edge 54 which is the posture specification part of a lens 1 is decided uniquely, and a lens 1 is attached 
with a sufficient precision to a holder 5 1 . Especially, the lens flat surface 7 was able to be attached in the 
precision of a micron thru/or submicron order to the datum plane 55 which is a base of a holder 5 1 . 
Moreover, the area of the lens flat surface 7 also becomes large by forming the positioning side 5 (they 
are about 4 times to the conventional lens of the diameter of said), and lens 1 the very thing will receive 
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the big surfacing force. 

[0026] Incidentally, by the conventional maintenance device shown in drawing 16 , since, as for a lens 
41, convex (spherical surface) 41a contacts the annular edge 48 of a holder 47, contact annular Rhine of 
the lens 41 to the annular edge 48 exists innumerably. Therefore, the parallel relation between the datum 
plane 49 of a holder 47 and lens flat-surface 41b collapsed, the include angle theta became large, and 
only the precision of submillimeter order has been attained at most. 

[0027] Here, the case where said solid immersion lens 1 is operated as a 2 focal lens is explained. As for 
the solid immersion lens 1, the convex 2 is formed in respect of [ 5 ] measuring area 4 and positioning 
like the above-mentioned. Then, as shown in drawing 4 , it is in the periphery section of the convergence 
light LB1, and the convergence light LB2 of a paralysis convex is drawn. The convergence light LB1 
penetrates measuring area 4, and forms the condensing spot CI in the core of a flat surface 7, and the 
convergence light LB2 forms the condensing spot C2 in the location which penetrated the interface 8 of 
fields 4 and 5 and separated it from the spot CI slightly. 

[0028] A record medium 44 forms the tracking information layer 46 downward at the record layer 45. 
By using a solid immersion lens 1 as a 2 focal lens, information can be record/Read in the record layer 
45 at the condensing spot CI, and the tracking information layer 46 can be accessed at the condensing 
spot C2. In this case, what is necessary is just to use the holder 51 which showed the solid immersion 
lens 1 for carrying in a surfacing slider at drawing 3 . 

[0029] (Refer to the 2nd operation gestalt of a solid immersion lens, and drawings ) In drawing 5 , the 
solid immersion lens 1 which is the 2nd operation gestalt consists of a convex 2 on the basis of with a 
radius of 0.5mm super-semi-sphere 3b, and a flat surface 7 which is an outgoing radiation side, and the 
diameter of measuring area 4 is about 0.7mm. Other configurations are the same as that of said 1st 
operation gestalt, the same sign is given to the same part as drawing 1 , and the explanation is omitted. 
Numerical aperture NA was about 0.4, and when the condenser lens 43 irradiated the convergence light 
LB1 at the record medium 44, it was able to obtain the record spot with a diameter of 80nm on the 
record medium 44. 

[0030] In order to carry this solid immersion lens 1 in a surfacing slider, that what is necessary is just to 
use the holder 51 shown in drawing 3 , contact Rhine of the positioning side 5 over the annular edge 54 
is decided uniquely, an air gap b is kept at minute about lOOnm, and the flat surface 7 of a lens 1 can be 
maintained with high precision. 

[0031] (Refer to the 3rd operation gestalt of a solid immersion lens, and drawing 6 ) In drawing 6 , the 
solid immersion lens 1 which is the 3rd operation gestalt has the convex 2 on the basis of spherical- 
surface 3a whose radius is 0.5mm like said 1st operation gestalt, and positioning side 5a (center of 
curvature is on a field) of the cone configuration whose curvature is zero is formed in the outside of 
measuring area 4. 

[0032] In such a globular form solid immersion lens 1, when recorded using the same condenser lens 43 
as drawing 1 , the record spot with a diameter of 80nm was able to be obtained on the record medium 
44. Moreover, in order to carry this solid immersion lens 1 in a surfacing slider, that what is necessary is 
just to use the holder 5 1 shown in drawing 3 , contact Rhine of positioning side 5a to the annular edge 
54 is decided uniquely, the minute air gap b is maintained and the flat surface 7 of a lens 1 can be 
maintained with high precision. 

[0033] (Refer to the 4th operation gestalt of a solid immersion lens, drawing 7 , drawing 8 , and drawing 
9 ) In drawing 7 , the solid immersion lens 1 1 which is the 4th operation gestalt consists of a convex 12 
which consists of a flange 15 prepared in the outside of measuring area 14 and this measuring area 14, 
and a flat surface 17 which is an outgoing radiation side. The effective diameter a of measuring area 14 
is about 0.6mm on the basis of a semi-sphere with a radius of 0.5mm. A flange 15 is 0.2mm in 
thickness, and has positioning side 15a which intersects perpendicularly with the optical axis of the 
convergence light LB1. The diameter of a flat surface 17 is 2mm. Moreover, numerical aperture NA is 
about 0.6 like [ a condenser lens 43 ] said 1st operation gestalt, and, as for the convergence light LB1, it 
converges the aperture angle from the condensing spot CI on about 74 degrees. The air gap b of the lens 
flat surface 17 and a record medium 44 is set as about lOOnm. 
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[0034] When the convergence light LB1 was irradiated at the record medium 44 using the optical system 
shown in drawing 7 containing said solid immersion lens 1 1, the record spot with a diameter of 80nm 
was able to be obtained on the record medium 44. 

[0035] Loading to the surfacing slider of a solid immersion lens 1 1 is performed using the holder 61 
shown in drawing 8 . That is, a holder 61 shows the crevice 62 and opening 63 which are a concentric 
circle, and a solid immersion lens 1 1 is set to a crevice 62 after measuring area 14 has projected from 
opening 63. At this time, as for a solid immersion lens 11, positioning side 15a of a flange 15 is 
positioned in contact with flat-surface 62a of a crevice 62. Thus, the lens 1 1 was able to fix the lens flat 
surface 17 in the precision of a micron thru/or submicron order to the datum plane 65 which is a base of 
a holder 61 by positioning side 15a being positioned in contact with flat-surface 62a of a holder 61. 
Moreover, the area of the lens flat surface 17 also becomes large by forming a flange 15 (they are 4 
times to the conventional lens of the diameter of said), and lens 1 1 the very thing will receive the big 
surfacing force. 

[0036] What is necessary is just to press down the front face 64 of a holder 61 in a suspension 66, as 
shown in drawing 9 in order to hold the air gap b of the flat surface 17 of a solid immersion lens 1 1, and 
a record medium 44 to about 1 OOnm. 

[0037] (Refer to the 5th operation gestalt of a solid immersion lens, drawing 10 , and drawing 1 1 ) In 
drawing 10 , the solid immersion lens 1 1 which is the 5 th operation gestalt consists of the same 
configuration as said 4th operation gestalt fundamentally. A different point is parallel to the outside of 
measuring area 14 to an optical axis, and is in the point which follows a flange 15 and which was and 
formed positioning side 15b of a paralysis convex. 

[0038] In addition to positioning side 15a contacting flat-surface 62a to a holder 61, if it is in this solid 
immersion lens 1 1, as shown in drawing 11 , it is, and positioning side 15b of a paralysis convex is 
positioned in contact with opening internal-surface 63a, and can also regulate a horizontal gap with the 
inclination of a lens 11. 

[0039] (Refer to the 6th operation gestalt of a solid immersion lens, and drawing 12 ) In drawing 12 , the 
solid immersion lens 1 1 which is the 6th operation gestalt has the same measuring area 14 as said 4th 
operation gestalt, and forms perpendicular positioning side 18b in a side face to parallel positioning side 
18a and an parallel optical axis to the optical axis which does not interfere in the effective optical path of 
the convergence light LB1 . As for a holder 67, positioning side 18a has the opening 68 by which fitting 
is carried out, and, as for a solid immersion lens 1 1, the positioning sides 18a and 18b are.correctly 
positioned on the basis of the opening internal surface and opening rising wood of a holder 67. That is, 
the precision of the lens flat surface 17 over the datum level 69 of a holder 67 improves. 
[0040] Especially, this solid immersion lens 1 1 is effective, when reduction of the weight of a lens 
simple substance is an important design technical problem. 

[0041] (Refer to the 1st operation gestalt of the manufacture approach, and drawing 13 ) Drawing 13 
shows the manufacture approach of the solid immersion lens 1 1 which is the 4th operation gestalt shown 
in drawing 7 . Here, although the direct pressing method using a glass drop is adopted, the various 
technique conventionally known as a glass fabricating method which uses metal mold is employable. 
[0042] In drawing 13 (A), the glass material 25 is led to a nozzle 20 from the melting furnace which is 
not illustrated. As glass material 25, SF57 (refractive index 1.85 [ about ]: optical glass by Minolta Co., 
Ltd.) of a heavy Flint system is used. Melting of the glass material 25 is carried out to about 900 degrees 
C with the melting furnace, and it is made dropped on metal mold 3 1 as a glass drop 26 from the tip 
opening 21 of a nozzle 20. 

[0043] Metal mold 31 is for forming the flat surface 17 of a solid immersion lens 1 1, and consists of 
cemented carbide, and flat-surface polishing (the maximum surface roughness: 0.03 micrometers) of the 
front face 32 is carried out. On the other hand, the metal mold 35 shown in drawing 13 (C) is for 
forming the convex 12 of a solid immersion lens 1 1, and consists of cemented carbide, it has the field 36 
corresponding to measuring area 14, and the field 37 corresponding to positioning side 15a of a flange 
15, and fields 36 and 37 are polished (the maximum surface roughness: 0.03 micrometers). Metal mold 
31 and 35 is heated by about 380 degrees C with the heating means which is not illustrated at the time of 
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shaping. 

[0044] The glass drop 26 (refer to drawing 13 (B)) dropped on metal mold 31 is pressed with metal 
mold 35 in a softening condition, and is fabricated by the predetermined configuration (refer to drawing 
13 (C)). At this time, press ** is set as about 50 kgf7cm2, and opens the backward metal mold 31 and 35 
pressed for 10 seconds. 

[0045] (The 2nd operation gestalt of the manufacture approach) This manufacture approach is what used 
the lanthanum system LaSF9 (refractive index 1.85 [ about ]: optical glass by Minolta Co., Ltd,) as glass 
material, and shaping equipment and a process are the same as that of drawing 13 . However, with a 
**** 2 operation gestalt, since the glass material to be used differs from said 1st operation gestalt, about 
600 degrees C and press ** set the melting temperature of glass material as about 1250 degrees C, and 
set a die temperature as about 60 kgf7cm2. 

[0046] (Other operation gestalten) in addition, the solid immersion lens concerning this invention and its 
manufacture approach are not limited to said various kinds of operation gestalten, within the limits of 
the summary, can be boiled variously and can be changed. 

[0047] The configuration of details is [ that especially the configuration of a solid immersion lens should 
just have measuring area, the flat surface, and the positioning side to a holder ] arbitrary. Moreover, 
although the manufacture approach was explained taking the case of the solid immersion lens shown in 
drawing 7 , the solid immersion lens shown in drawing 1 , drawing 5 , drawing 6 , drawing 10 , and 
drawing 12 or the solid immersion lens of the other configuration can be manufactured by said same 
press working of sheet metal by using glass material as a raw material. In addition, in case the solid 
immersion lens 1 1 shown in drawing 10 and drawing 12 is manufactured, in order to improve the mold- 
release characteristic from metal mold, it is desirable to attach some inclination to Fields 15b and 18a. 
Moreover, with said operation gestalt, although glass material was dropped on flat-surface metal mold, it 
may be dropped on concave metal mold. 



[Translation done.] 
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30 CDtttt <^> U>X, 44tilB^» (5^^X^) 1? 

■ [0 00 6] *SHWftDBau>X4 UCab^tt, * 
b--ALB*¥Sfi4 1 a^SittCA^U ¥®4 1 t>0> 
i^VftsaTZo BSi^>X4 lOBKtftM 

U>X4 3©BO«tNA«n*«nteC4K:**. *f 

nWC«« # BB*>, «*b>X4 3©BC»NA#0- 
5^. @SU>X4 IC^^n^l. 8r\ 
40 LB®ftftA*s?8 0nm«»£, ^#5^^^XS 
It. ^ ( 1> «CJ:-7r*«)6n, 
S = A/ (2n s t n 0 ) • < l > 

[0007] b>X4 2 KA-j 

n. 

S = ^/ {2n' o i i\6) - <2> 
50 [000 8] C0OJ:^JC. ■BU>X41. 4 2**JE 
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hit*?**. c©*s*Hi*&fcat % mm#*4 
t@igu>x4i. 42t<mm u7-^t^) b 

**m 0 0 n mWTfcettT* J: < ofr 

m&Z&t UCli, S^¥5 - 1 8 9 7 9 6^£&, 

m-22 n so^&m&wzctitv*. #±x 

? Y frMv&m^ 8 - 2 1 2 5 7 9^2r&I2S!fc>ft 
[0009] 

[ooio] <i> usxmmfc 
u*<c&&mKv&mmo>®&i'>x* 1.42 

«cfcc»t:UHl6ic5W'J:9ic, £254 1 a«c(§&^4 
7^CDH**»WftO«:t»fc», fS&^4 7ooSifB 
4 9lCft?Z¥m 1 b®iHS <fcgS0> ttJk#ESC 
*fc. ¥M4 1 b*«3S£Kl/fc*§£. u> 

0. d»**7-¥**:f*B«r*ft^*C**BB£ 
[001 i] <2> *^fl>JStt. 

[0012] <3>3fc£:3** 

[0 o 1 3 3 *et\ *£Wia6$*. ftlSj^cttirT 

b*4>, ft* <Mft> £03*7-*+ *7*+»K:*3 

< t/-c^±x^^y^<og^pis^t@Su>x^^ 
-rac^tc&s. s&tc. *^<oa«ii, emails 

T^ffiK@$l/>X&^X?*S&a#&£^r*C 
[0014] 

«>. *ftw«ii»*sri«>Bau>x«. jtoAfMr* 



(3) #012000-89004 

4 

6B»»mt*>*>tth 9 coBioBBi'Vxctt. 6 
[00 15] *fc % *$OTfc<**B2«>figioxi*, 

mic % tiHtoB*1Tr«IM*Kt*fc. 

io [oo ie] ffirrarijw*2€s>figau>XKAor 

U > zm&^<D® , mmt tt 0 % BSU>X*$i&<J: 
< Cffl<C£ft<> AftrtC&aPC**. 0**>, A 

[ooi7] u>X30J*actt-»fc«*-c*-7'c 

[0018] 1312^1 4>flSI'>XK*ft»'C. 

Ul2dhM** «¥B^4^B*x#^*«W**fc 

^2<0£i®»i^&^£Li:4>J:<,s Cfticr. 2& 
£<z>@8 u >x«»* c £#t>* S, 

[0019] 3*«C, BBBlKtfflK2®fl&l'>X 
MtWtrAB*fcJMfiaflB^«&IBSRS1*ft: 

n*^xttcr>£fi*s|iiit6n, i*6ofto«cir»Bau 
>x*#^ci^r^^ 

40 [0020] 

[^?8^te©^] «T. *»B«:sWBab>xa 

[0021] <mi>>x<osi&mte. hi. a 

2. B3M[>Blcc*t"C, lUHHMkBB'C^ 
flttl/>X t 4 3^§§P»NA3^J0. 60S^b> 
X. 44i«B®«#, LB t I^U>X4 3rSafcS 

74" t?^*. Bi8U>XliS2S5JSf*4 4<OX7'-^ 
so t^^blt^l OOnm^Mdn^v^ 
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[0 0 2.2] @^u>Xi« > ¥&ri#0. 5inm© 

m$* it* *iS25 2 ± tasMfrcA *¥fls ? i t? 

Sfc3aX>*>*0. 5mflL<M8BTe*9. tG>*»8al2 
Sg«2mm , C^ 0 

[ 0 0 2 3 ] C CT\ 6B*fe&ffl5t* -ft^Of^^S 

rt* ri^lffl m©i*® 6 ©ft ##4>C ' \t£tt 

t0 02 4] »iaaau>^lft«ffllte:*T*5f* 
*fit>r&M«f*4 4 cft*&L Bi«rMI/fe« C 

[ 0 0 2 5 ] ■» U > X 1 CD»± A * ^ ^-N©«$itS 

. I^^M4^^5 3^^»UcimxiH]^&2(C 
**hSft*. C©<h*. BSU>Xl»ttBM^iB5 

a*sn»5 i©aH**^54«ca»txtte*^*n 
>x i <^§fcmmvbzim*- ? 4 «cjw* u> 

5 b>X¥®7 * * * PL'ftl't/PT'i *P 

<ft0 (raa©ffi*©b^XCC*H/'Ctt4fi) . 1/>X 
1 Bffcto*ftflUbA****c ifcft*. 
[0026] B 1 6 (CAU^«3bEHBi«tMt 

tfl*. U>X4lttfiH<«H> 4 1a3*©#ft4 7© 
»ttx*s>4 8KS#**fc«> t «ttA*S>4 8fc*hr 
&LOX4 l©St^#^>tt£&K?S^*. 
f. (SKA 4 7 ©SI®4 9 i U>X^ffl4 1 b 

RBteMnrc **** < »j . * v 

[0027] CCT\ l9S2^U>Xl*2iH^b>X 

sadntri**. ecr. B4 4k&£l 
Bi^a»Jc^*ot-^>««*LB > t«<. tea* 

L Bt <r#^®4 ftSialrimS 7 4>#Afc«£*# ? 
KiWU «**LB,WtiB4, 5®BffB8«ft 



(4) £092 0 90 -8 9 00 4 

[0028] i2^*44«^5JS45tCT«Ch^^ + 
>^ti^4 6«*ttfc4>©:e**. BBS b>* 1*2 

^84 5«:1*«*a»/H»0 1 »ftx#»hC»'C 
> ^MrMB 4 6 k r * -feAT * c 

c©«^ aai/^xit.»±x3^yK»»r*K:tt 
10 [0029] (Bau>x«»2Mii«a m$m) 

SO. 5mmco^a3b^SliiT^fiffl2iilili^ 

rfc«¥n7&-c«0utn. «i4ciiwo. 7 

*>9. Bl^PU«»(Ctitflof»€:rtb t *©«W* 
f«f&. ^*b>X4 3t*^P«tNA3(^0. 41?* 
♦J. B^«#44«C«a*LB 1 €:SM»Ofci£:^ 18 
tttf*4 4J*tfffi8 0Aii»®Btt*#? hWCi 

20 [0030] CfiDHau^Xiftffix^^yictfJw 
■3(c9o»iflWj|5 i«r«mrn«J:< % ft 
1to^^5 4«rfl*r*ttK»aMir5©a»^^>*J-« 
Men* 4, b>xi<^ffi7**r-¥^^^b*f« 

[0031] <@au>x©^3^tfi^*, g)e#^> 

8a»lftte^SSi@ecc. *@^0. 5mm©«a53a 
^affi2*Wt/. W^a4Wf»(Ct*^^ 
VPM«n8N^ft»ii[5a (A4L>M>MB± 

[0032] tOJ:^tt««K«)aab>Xl«:4»t» 

r. ®i<t^i;m*b>x43-&ffi^uri^i^t?-?fe 
iC^, IS^5g*4 4±iClSfil8 0nim<^§x^^ h 

^^cimfc *fc. c©@au>xi^±x 

^h«J:< t ^x^^54tc*ff^t4S^ffi5a© 

[0 03 3] <Bau>X«W4«ttett. 07. tH 
40 8. B9*JR() B7CC^*C % »4*tt^»'C*-Saa 

b>xi wt. mm 1 4 £5&w$*ffi 1 4 wmicmi 

5 1 2 WWWcab^Tffii 

.7£-C8*R3*VCC'*. W»B14tt*aO. 5mm© 

S^15liS30. 2mm^ ftAALB,©*!*^* 
ft^^ttflE^iB 1 5 a tSlr-Ct**, ¥S ! 7 CWtS 
(i2mmi?^. *fc, S*u>X4 3iiUESSlS*fe 

tCiMCM«A*sn7 4 # «:4K*$n 
50 b>X¥iil7<t^Sii*:4 4<t©xr-4 f t ^ 
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[0034] BiaagUVXl l*£t®7K*Tjfe£ 

[0 03 5]@gU>Xl KWl^^^^WW" 

lil^flr*>*[ifl&6 2 6 3t*U @gU>X 
1 l^W^®l4A^n6 3^^UcttSrCIlfla56 
2K'fe*l'$ft*o CVtZ, @SU>Xll«i 

5©as^«>ffl 1 5 a -mm 2 wse 2 a icmo 
regfc«><*ft£o c^cfc^jc, u>xi mtaaftifr 

^e^<ou^xfc*r<ye4£>\ b>xi ief*/Mc 

[OO36]0£U>X1 1<P¥®1 7t£-$£*Sf*4 4 

mWm? J:5fc, lC^256 4«&^X-s>V 

a > 6 6 IT*?* it* J: ^WJ:^, 
[0 03 7] <B9u>X®S53lfelf$*, Bl 0. B 
1 1*^) Bl OKfct^C. Si5;i^SfrCfc*@£U 
>Xl Hi, S^ccijtg?i2S4^tt^tt^@aco^t 

rftftsstfi 5<tii$&r*i>S£><to<^^#®i 

5&£^0*:jScc£>£, 

[0038],C<£@**!^Xi lK<&->tTtt, SI IK 

B6 2a*ca*r*«!>KlBit'C % ^*e*±-*Z>ttgfctf> 
Bl 5b^DpiS®6 3atc^U^&S^5n, 

[0039] <@|gu>X^6^m Bl 2$ 
K>@12(C4J^r, ^6^^^C*6@gb>Xl 

it*. gri2if4^^ipiow^ffii4*wu. <s« 

Wtfttififcfcifi.! 8 a£*iaKai/^££frttBfc*> 
B 1 8 1) *ifc&Ufc «> 7 l*tig&tf> 

Bl 8a*M£a3ft*BID6 8*:W0. @«u>Xl l 
l*ttgfc«>B 18a, 18 b #fiS#He 7 <?>9iDl^B 

&. s^eTcr^fSBeocc^^bvx^ffli 70 

[0 04 0] <!<©@^U>X1 Hi. #<c, U>XS# 

[0041] i^i>m»igsw»* mz#m) 



(5) #832000-89004 

s 

B13tt, B7«c*l/fc^4^ft^5St?^Bgu>X 

1 i<z>«a^«^o ccn*, 
m®&£ </ta^6ftTi**a *<w^2£e 

[0042] 013 <A>tm*TT. #5Xt*25t*@ 
^t^gfi4^*6^X4,2 0^ja^*l* o #**tt2 
Sibri*. 3?'J>I»*©SF57 <J3*r3*n. 8 

V>WmU&2 1^5^xa2 6iU1T^3 1±K 

[0043] £513 lli@SU>Xl 1G>¥B1 7*» 
/^*fctfW*©i:\ D» &B3 2ii¥ 

Bffig <g*&Btt3 ; 0. 0 3iim> ^ntd^o — 
B13 (C> iCmt^l3^\m^>X\ \Q>£h 
ft\ZZ&mZ>t&0i><DX, w 
m 1 4 K*hfc**B3 SJkV®& 1 SOtiS***® 1 
5aK»lW*ifi3 7**iU B3 8. 3 7im&{& 
20 ^ffita$:0. 03iiffi) 3*VCV*o £323 1. 3 
S^eJ^JcB^U^^Jna^Sic^^x^S 8 ox;cc 

[0044] &£3 l±^T3ft*:#?xaS26 (B 

1 3 <b> $m> it ftftttstocfei^^aass-csa 

3ft. mfcO«ttKj|W2M (Bl 3 <C> MS> • 
C©£S % 7l/Xffi^50ktf f/cm'KtfcltS 
n. 1 0fMSEb&f&£5H3 1, 3&^@a<« 
[0 04 5] <aBi«^)»2^^S} c©^« 
ti:^Xttttt:^>^>^LaSF9 {Sft^l- 
30 85 : s-/^*a«**^x) -frffic^c^c. fm 

mOOVs ^uxSEWeOktrf/cm'tct^T 
[0046] ( mm&&) fe. **««1«45B« 

40 [ 0 0 4 7 1 $tc* wsL^x<m^\tm^mt^mt 

X«W«C4-jt:|l«!l/fe*. Bl. B5, B6. 01 

o. @i2^o^@si^>x^^«<-n^<i<i^w 
inr^orMa^^ci^-c*^ Bl o, B 



http://ww4ipdlopo.gojp/tjcontenttrnsJpdl?NOOOO=21&^ 8/31/2004 



Page 1 of 1 



(6) 



[B3 3.Bi^i/feaai/>xt(s»^a>Kfl5a 
m-tttaeMiB. 

[@9 3 mK*ufcmM^±»wm**ttem 
[0 1 1 ] m i o t^trfciig u >xi^#^(Z>ara 20 

B. * 



$#832000-89004 
10 

' [Bl2]»6MWIK*«a«i/>Ximj|OK 
MB. 

[Bi33 i i«hiBSM>xeiam 

[0143 «*««u>x <^^^> 

[0 1 5 3 a*C5@SU>X {a#HPR> 
%0ftBB. 

[b 1 6 ] a*©aau>x4<N#AcD»aa. 

[R^Sft^iJ 

1. 1 1 ■ asb>x 

2, 12-fifi 
4. 14-W29B 

7. 17-fltffli 

8 -spa 
1 

15 a, 15b~fUHfeMI 
18a, l8b~(iKfc#ffi 
3 1, 3 5~£SI 

LB.. LB*~*ir-A 



[013 



[033 



[04] 
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